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HEAD REGULATOR FOR SEDIMENT 
CONTROL IN OFFTAKING CANALS 

0. FOREWORD 

0.1 This Indian Standard was adopted by iho Indian Standards 
institution on 1 (^cioi)er 1974, afiei- the draft finalized by the Canals and 
Canal Liuini;S Secrional Coinnritttv had been approved by tlie Civil 
Engineering Division Council. 

0.2 Vhe total setliinent load carried by any ilow can be divided into two 
parts; the bfd load comprising ofpaiticle* eiientially in contact with the 
bed and the 5USpt'ndi»d load. Cfunpri^ing of jjarticles in stis[iension. The 
sediment particl^ii near the bottom are much coarser than tho>e in upper 
layers. Preventing the entry of this coars-er bed sediment and allowing 
admission of the quantity of silt according to the carrying capacity of the 
offtaking canals are the ptincipal aims of all sediment control measme^. 

0.3 Sediment exclusion in the ca&e of a main canal ofRaking from a river 
slightly differs from that in a distributory liead offtaking frotii a canal. 
In the former complete sediment exclusion can be aimed at as the river 
can dispose of its sill by parsing it down into the sea. In a distrrbutorv, 
on the other hand, it is the proportionate distribution of sediment 
according to the silt ratrying capacity of tlie canal which should be 
achieved as the canal cannot dispose of any excess silt, 

0,4 This standard is based on some of the structures constructed in Tower 
Jhclum Canal Distribmaiy (now in Pakistan). Data from hydraulic 
model studies and similar prototype stnicttires constructed in India may 
be^ collected and sent to ISI to enable the Institution to improve and 
review the standard. 



1. SCOPE 



1.1 This standard covers the criteria for hydraulic design of-silt selective 
bead regulator for sediment control in offtaking canals. 
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2. TERMINOLOGY 

2.0 For the purpose of this standard the following definitions shall 
apply. 

2.1 Critical Velocity Ratio — Tlie ratio of the critical velocity for a 
certain grade of silt to that er.timatod by Kennedy's formula for a 
standard silt. 

2*2 Kennedy *s Critical Velocity — The velocity oi flow in open 
channels which will not permit silting or scouring. 

2.3 Silt Conductive Power ( of OflFtake ) — The ratio of the silt 

charge ( by weight ) of offtaking canal to the silt char^^e of the parent 
canal. 

3. GENERAL 

3,1 Sill selective head is an efficient regulator by means of which only 
silt conforming to the silt conductive power of the offtaking canal is 
allowed to be taken into it. It consists of three parts, namely, the 
approach chamber, the regulator and the flume as shown in Fig. 1. The 
design of the approach chamber is the most vital part of this type of head 
upon which the efficiency of the structure chiefly depends. 

4. DESIGN OF APPROACH CHAMBER 

4-1 Depth of Flow — The depth of flow in the approach chamber shitil 
be calculated from the following expression: 



L '^« J 



where 

n =^ sib conductive power in offtaking cana! (see 4.1.1 }, 
Ha — depth of flow in the approach chamber in m, and 
(In — depth in parent channel in m, 

4.1.1 Silt conductive power of offtaking canal is obtained from the 
following expression: 

R^in) o-«8 ( A ) J 

where 

/? ^ critic al velocity rati o in the oflftakin g canal 
critical velocity ratio in the parent canal ^' 

A depth in th e parent canal 
depth in the offtaking canal 
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BRICK BAT FILLING - 
SECTION ON ABCD 

Radius of U.S. side wall of approach chamber ^=^ Ri 

Radius of U.S. outer wing wall = Rf 

Width of fiume (B) = 2/3 W^ 

Head over crest ( H) « ( Ci/l'?! *)»/* 

Distance of gauge well hole from beginning of crest »• 3 /f 

Length of crest » 2 H 

All dimensions in metres. 



Fig. 1 Silt Selective Head Regulator For a Distributary 
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4.2 Width of Approach Chamber — The width required for the 
approach chamber shall be. calculated from, the following formula: 

W = K ^-^ 

/la 

where 

W — width of approach chamber; 

K — C coversine &i X coversine ^^ a constant gcjierally varying 

from 1-5 to 2*0 [C = constant = 2'0, 6 = sin"^ ( ^y' ) that 

is, inclination of the approach to the central Ime of the 
parent channel, and ^ = inclination of the offtake to the 
normal of the parent channel]; and 
S ~ setback of the upstream wing. 

4.3 Setback of Upstream Wing — The setback of upstream wing shall 
be calculated from the formula: 

5-|-;(i.+|) 

where 

S ^ setback of the upstream wing, 
Qi ^ discharge in offtaking canal, 
Qa ~ discharge of the parent canal, and 

b ™ bed width of the parent canaL 

4.4 Radius of Wings — The radius of the upstream side wall of the 
approach chamber shall be 3 times the depth of flow in the chamber. 

5. REGULATION 

5.1 The width of the crest of the regulator shall be kept about 2/3 the 
width of the approach chamber. 

5.2 The regulator shall have a straight approach channel of length equal 
10 five times the head over crest, 

5.3 Length of crest shall be equal to twice the head over crest H. The 
bed of the approach chamber shall be joined to the top of crest by a 
curve of radius equal to 2H. 

5.4 The crest shall be joined to the bed of the offtaking canal by a glacis 
with a slope of 1 in 5. 

6. FLUMING 

6.1 The width of regulator shall be widened to the bed width of the 
offtake through straight 1 in 5 splays starting from the downstream edge 
of the horizontal portion of the crest. 
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